99 patients with diagnosis of diffuse peritonitis (DP) were examined. There were 64 (64.6%) males and 35 (35.4%) females, an average age was 44.07±19.15 (±SD), range -15-83 years. Systemic inflammatory reaction manifesting in clinic of DP and abdominal sepsis were provoked first of all by Klebsiella spp. (20, 20.2%) and Ваcteroides fragilis (24, 24.2%) possessing the greatest virulence compared with other intestinal bacteria. Exudates of the died patients differed from the survived ones by prevalence of gram-negative microflora (60.6%) in association with gram-positive microflora (24.2%) and anaerobes (48.5%). Though specific weight of these microorganisms was higher by 3.07, 1.45 and 2.46 times from survived patients.
Introduction
Basic origin of microbial contamination of abdominal cavity in diffuse peritonitis (DP) leading to development of inflammation is intestine containing more than 70% of all microbes of human body (Whitman et al., 1998; Ley et al., 2006) . In accordance with the data of modern analysis the human microbiomatter of intestine consists of more than 35000 types of bacteria (Frank et al., 2007) . Using of modern genetic methods revealed that the human intestine also contains such bacteria that failed to cultivate and which properties are practically unknown (Sekirov et al., 2010; Tiihonen et al., 2010) . Intestinal micro biota along its whole length is not homogeneous. A number of bacterial cells in 1 g chime varied from 101 up to 103 in stomach and duodenum increasing up to 104-107 bacteria in jejunum and ileum reaching their maximum 1011-1012 in large intestine (O'Hara and Shanahan, 2006) . As compared with biodiversity of bacteria inhabiting in intestine an enumeration of microorganisms inducing peritonitis looks quite scant. The indicated fact accounts for that substantial part of intestinal bacteria belongs to strong anaerobes dying off in presence of oxygen and sensibilization of other to bactericide factors of peritoneum. Up to 30% of all bacteria in the human intestine belong to kinds of gram-negative bacteria -Bacteroides and Flavobacterium, as well as gram-positive -Clostridium and Eubacterium. In intestine are stably present representatives of family of Enterobacteriaceae and other but their absolute number is comparatively small. Penetration of intestinal microbes in other routinely sterile sections of abdominal cavity especially against a background of polyorganic failure is accompanied by manifestation of their pathogen features (Potapov, 2004) . Character of violations of barrier function of small intestine and a level of translocation of symbiont microflora from intestinal lumen into internal media of organism correspond to modern conception of pathogenesis of peritonitis (Hao and Lee, 2004) . Systemic inflammatory reaction of organism (SIRS) is developing as response to development of purulent-necrotic process in abdominal organs (SIRS) (Gostishev, 2007; Bone, 1991; Delibegovic, 2007) . It manifests clinically as endotoxicosis and multiple organic dysfunction (MODS). Literature presentation of microbial landscape of peritoneal exudates is generally simplified and sometimes erroneous (Gostishchev, 2007) . It is to a large extent caused by a low methodological level of bacteriologic investigations of peritonitis. Impossibility of selection of one of peritonitis causative agent -anaerobic flora in 7.7-44.5% of cases can indicate a negative result of microbiologic investigations (Gostishev, 2002) . The study of microbiologic structure of DP in patients depending upon their distribution in groups by severity grade of abdominal sepsis (AS) served as the aim of this study.
Materials and methods

Patients and samples
The present study was accomplished in the Republican Research Centre of Emergency Medicine since 2003 till 2009. Results of examination and treatment of 99 patients with diagnosis diffuse peritonitis (DP) staying in departments of abdominal surgery and surgical resuscitation underlie the given work. There were 64 (64.6%) males and 35 (35.4%) females, an average age was 44.07±19.15 (±SD), range -15-83 years. Objective evaluation of state severity of patients with DP was carried out on base of sepsis criteria proposed by conciliation conference of the American College of Pulmonologists and Society of Specialists of Critical Medicine -ACCP/SCCM (1992) (Bone et al., 1992) . Patients had syndrome of systemic inflammatory response (ССВО/SIRS) and were organized in 5 groups in the first day of their staying in department of resuscitation and intensive therapy: 1) sepsis -SIRS2 (19, 19.2%), 2) sepsis -SIRS3 (24, 24.2%), 3) sepsis -SIRS4 (22, 22.2%), 4) severe sepsis (25, 25.2%) и 5) septic shock (9, 9.1%).
Microbiological studies
Peritoneal exudates during the first operation (direct after laparotomy and immediately before sanitation of abdominal cavity) were underwent microbiologic examination. Abdominal contents flowing off from abdominal cavity through drainage were also proceeded microbiologic examination in postoperative period -every other day or during every re-laparotomy. The studying material was collected in sterile containers and delivered in laboratory not later than 2 hours from moment of sampling. Two portions of the same material (duplicates) were prepared. One of them was for express-study, the other -for conventional microbiologic study. Results of express-analysis were used for rational selection of antibacterial therapy and monitoring of treatment. Data of conventional study were used for correction of the treatment and refinement of microbiologic diagnosis.
Express estimation of contamination and species composition of microflora in peritoneal exudate
Bacteriologic investigation included qualitative and quantitative determination of microflora of peritoneal exudate in dynamics. Smear on slide plate was prepared in laboratory from material delivered by means of sterile cotton wool wad that was painted by Gram and examined under microscope. Painting by Gram allowed estimating a presence of anaerobic microflora in preparations by mediated signs: a great number of microorganisms and an absence or minimum number of leucocytes in preparations. At the same time bacteroids, gram-negative bacteria, had under microscope a form of thin bacilli and branching formations with thick capsule; fusobacteria, gram-negative bacilli, had elongate fusiform with pointed ends.
It was fixed morphology of detected microorganisms (bacilli or cocci), their gram-property (gram+ or gram-) and a grade of their colonization. To separate microorganisms 5% blood agar, sugar broth, medium for sterility control were used. Seeded consistent and liquid nutrient media were incubated in 37 о С during 18-24 hours. Cultural properties of the increased bacterial clumps were taken into account with an appearance of microbial growth on consistent nutrient media; they were separated to obtain pure cultures and the further studying aimed at identification of microorganisms and determination of their sensitivity to antibiotics. Separated microorganisms were identified by generally accepted methods.
Statistical analysis
The first stage of statistical treatment was accomplished by means of computer program MS Excel. The second block of statistical analysis of data was maintained by program package Systat Software (USA) and MedCalc (Belgium) according to requirements to analysis execution of medical data (Glantz, 2005) .
The investigation results and their discussion
Character of bacterial flora of inflammatory exudates was studied in 99 patients with DP. No microbes growth was revealed in 54 (54.6%) cases of colonization of abdominal exudates, in other 45 (45.5%) cases a growth of microbes was in 35 (77.8%) cases in association and in 10 (22.2%) cases -in monoculture (Table 1) . Elucidation of its dependence from peritonitis severity in accordance with classification structure of AS appears interesting from point of view of "contribution" of microflora of DP into pool of hospital infection. In this connection, we have studied a structure of DP agents of patients differentiated in groups according to sepsis criteria. For this goal exudate from abdominal cavity for bacterial analysis were taken from 99 patients in basic group during primary operation (Table 2) . Gram-negative bacteria in monoculture in peritoneal exudates were revealed in 33 (33.3%), gram-positive -in 19 (19.2%), obligate anaerobes -in 29 (29.3%), fungiin 6 (6.1%) of 99 patients examined. That is that in our studies prevailed monoculture of gram-negative bacteria and obligate anaerobes that is characteristic for severe intra-abdominal infections. That corresponds with opinion of researchers asserted that within the last 20 years in etiology of DP took place a shift from gram-positive microorganisms to opportunistic pathogen gram-negative bacteria (Bert et al., 2008; Bodmann, 2010) . Prevalence of anaerobic flora in severe patients is explained by paretic intestinal obstruction: a wall of transverse mesocolon is getting permeable for bacteria and toxins. So, of 9 patients with septic shock in 5 (55.6%) auscultation did not reveal intestinal peristalsis, and in 2 (22.2) it was solitary. Microbial landscape of peritoneal contents in 13.1% cases presents an association of aerobic-anaerobic microbes consisting of 2-3 various species of agents. Polymicrobial composition of microflora consisting of gram-negative and anaerobic flora was found in 24 (24.2%), gram-positive and gram-negative -in 12 (12.1%), gram-positive and anaerobic flora -in 8 (33.3%), gram-positive with gram-negative and obligate-anaerobic flora -in 8 (8.1%). Quite high and reliably insignificant correlation dependence of microbial composition was observed in combined invasion by gram-negative and anaerobic flora (r=0.821, P=0.101), as well as in mono-invasion by Ваcteroides fragilis (r=0.900, P=0.072) and Clostridium spp. (r=0.821, P=0.101). At whole, a direct and unreliably significant correlation between severity of patients by sepsis criterion and in presence of the following peritonitis agents as gram-positive cocci Staphylococcus epidermidis, (r=-0.447, Р=0.371), anaerobe Citrobacter spp., (r=-0.577, Р=0.248) and fungal lesion (Candida albicans r=--0.105, Р=0.833) observed to be in the Table 3 . But a level of reliability of these correlative changes was nonsignificant (P>0.05) due to a small number of observations (n=99, 22.8%). Therefore, systemic inflammatory reaction manifesting by clinic of DP and AS was induced first of all by Ваcteroides fragilis (24, 24.2%) and Klebsiella spp. (20, 20.2%), possessing the greatest virulence as compared with other intestinal bacteria. Further outcome of disease was determined by process severity, adequacy of treatment and other factors. Complete eradication of bacteria from peritoneal cavity arose in favorable outcome. Development of commissural process and formation of restricted areas can make possible a formation of anaerobic conditions, preservation of viable anaerobes and formation of abscesses. Relative composition of DP agents depending on a level of injury of gastrointestinal tract (GIT) is presented in the Table 3 . Infectious "dirtiness" prevailed in its lower sections. So, in DP of appendicular etiology exudates were sterile in only 11.1% cases, and in gastroduodenal etiology -in 67.4%. Character of heterogeneity of microflora also had an analogous picture: polymicrobial character was increasing in lower sections of GIT. It was also shown that in hepatobiliary etiology of peritonitis due to obturative gangrenous calculous cholecystitis, complicated by empyema of bile bladder, a spectrum of agents was presented in the prevailed quantity by gram-negative and anaerobic flora consisting of strains Klebsiella spp. associated with Ваcteroides fragilis. Gastroduodenal portion of GIT was mainly presented by perforated ulcer (42, 91.3%). In this nosology prevailed gram-negative microflora (18, 42.9%), predominately consisting of poly-culture Escherichia coli and Klebsiella spp. (5, 27.8%). Among other diseases on a level of gastroduodenal portion of GIT were perforation of timorous etiology (2) and penetrating punctured-incised wounds of abdomen with injury of stomach (2). In this case gram-positive bacteria and anaerobes dominated in microflora contents (2, 50.0%). In small prescription of DP (up to 6 h) exudates were presented by gram-negative flora due to injury of the upper stage of GIT (51.4%). In great prescription of DP (more than 25 h) exudates were chiefly sterile due to antimicrobial effect of peritoneum. But at the same time here appeared associations of aerobic-anaerobic flora consisting of 2-3 different species of agents including Klebsiella spp., Ваcteroides fragilis and Peptostreptococcus spp., which specific weight accounted for 18.2% (Table 4) of the separated flora. Alimentary tract along its whole length from oral cavity up to rectum is to the different degree invaded by microbes. Its own microflora is characteristic for every section of alimentary tract. Stomach in a norm is practically sterile. Acidity of gastric juice serves as a factor determining and checking its colonization by microbes. Gastric microflora in individuals with achlorhydria is usually ample -up to 10 9 microbes in 1 ml of gastric juice and is mainly presented by facultative grampositive cocci. Only at times it may detect such microbes as bacteroids and clostridia in gastric microflora contents. In addition, bacteria solidly related with mucous membrane of stomach are also found out (0, 0). In DP occurs hypoxia of splanchnic area. It aggravates using of major doses of antibiotics during intensive antibacterial chemoprevention. That leads to injury of antagonism of intestinal bacteria and reduction of colonization resistance of normal intestinal microflora, updates in protection possibility of bacterial component, activation of lymphoid tissue associated with intestine. As result vasoactive substances are released, hepatobiliary component of antibacterial and anti-endotoxin protection due to lowering of production and extraction of bile acids as well as depression of reticule-endothelial system is injured. Owing to derangements of passage of contents in intestinal tract, a wall of intestine becomes permeable for microbes in its lumen that is the most important pathogenetic link in a chain of injuries in patients with purulent peritonitis. Toxins of microbial genesis in advancing DP damage intestinal nervous apparatus solar plexus, medulla oblongata and central nervous system at a whole as well as liver, kidneys heart and other internal organs up to development of irreversible processes (terminal phase of MODS). An availability of the living bacteria in blood that come from peritoneal cavity is an important link in development of septic shock. Under their effect blood in circulatory channel passes through shunts turning capillary net and, therefore, aggravates stagnant anoxia of tissues. That all allows consider intestine as "not drainaged intra-abdominal abscess" and "motor" of the arising polyorganic insufficiency. Microbial colonization in humans effects motor activity of intestine and absorption of chyme components. A series of physiologic characteristics of GIT in a norm is caused by interplay between host organism and intestinal microflora. But such ordered colonization of intestinal microflora in DP was damaged. Supernumerary colonization of small intestine was developed. It was occurred pathologic colonization of small intestine by more stabile and more variegated bacterial populations like in number and qualitative composition to microflora of colon and faeces. In the developing ileus, irrespective of cause of genesis, supernumerary colonization in small intestine was developing in 100% of patients with a rapid increase of intraluminal of not only widely distributed intestinal aerobes but also anaerobes. This circumstance substantially aggravates secretion injuries of cavitary and parietal digestion, as well as absorption which, in their turn, contribute to aggravating supernumerary colonization in small intestine. Besides, a usually used massive and often irrational antibacterial chemotherapy gains in its importance. It takes place an infection of the whole organism that creates conditions for development of the high invasive infection with demonstrable disorders of functioning life supporting organs up to development of consecutively distributing organic failure. While getting intestinal contents into peritoneal cavity a significant part of bacteria is dying out under effect of bactericide factors of peritoneum and oxygen (bifidoand lacto bacteria, strong anaerobes). Aero-tolerant anaerobes and facultative anaerobes, first of all representatives of family Enterobacteriaceae, Pseudomonas aeruginosa, Staphylococcus spp., Streptococcus spp. and Enterococcus spp. are preserving their viability. Concerning dependence between state of severity and systematic of bacteria an increase of severity of their state in presence of anaerobic infection in exudates was revealed that was characterized by an increase of scores (Figure 1) . A high degree of state severity of patients according to integral scales observed to be in gram-negative and anaerobic microflora, a low one -in gram-positive flora and fungal injury. An effect of agents on an outcome of DP was of interest (Figure 2 ). Exudates of the died patients were differed from those of the survived patients by prevalence of gram-negative microflora (60.6%) associated with gram-positive microflora (24.2%) and anaerobes (48.5%). Though specific weight of these microorganisms was 3.07, 1.45 and 2.46 times higher than in the survived patients. That conforms to opinion (Hao and Lee, 2004) , also considering anaerobic flora of intestinal contents especially harmful, outnumbering aerobic and facultative bacteria. Gram (-), n=33
Gram (+), n=19
Anaerobes, n=29
Mycosis, n=5
The survived, n=66
The died, n=33
Conclusion DP irrespective of causes of its genesis is a polymicrobial endogen infection. Microbial landscape of peritoneal exudates is in the first place determined by species and quantitative composition of microflora of organic contents in dependence upon a level of digestive tract, which infection was arising from. Microbial colonization of the stomach and duodenum, jejunum and ileum may be substantially differed from physiologic norms in arising paralysis ileus. The latter, disturbing barrier mechanisms (an absence of peristalsis activity, dysfunction of anal sphincter apparatus etc.), contributes to colonization of mean and upper portions of digestive tract with microorganisms invading large intestine and oral cavity with mono-culture of gram-negative bacteria and obligate anaerobes. Reproduction in quantity of these microorganisms occurring in conditions of hard concurrent struggle, inhabitation places uncharacteristic for them, leads to selection of utterly aggressive strains. While entering this microflora into peritoneal cavity an infective process is distinguished by the greatest severity.
